XSEDE Canonical Use Case 7: Publish/Subscribe Resource Information by XSEDE Architecture Team
XSEDE	  Canonical	  Use	  Case	  7	   Page	  1	  	  
XSEDE	  Canonical	  Use	  Case	  7:	  Publish/Subscribe	  Resource	  Information	  
	  	  	  	  	  	   August	  	  29,	  2013	  Version	  1.0	  	  	  
XSEDE	  Canonical	  Use	  Case	  7	   Page	  2	  	  
	  
Table of Contents A.	   Document	  History ............................................................................................................................................................3	  B.	   Document	  Scope ...............................................................................................................................................................4	  C.	   Canonical	  Use	  Case	  7 .......................................................................................................................................................5	  	  	  
XSEDE	  Canonical	  Use	  Case	  7	   Page	  3	  	  
	  
A. Document History Overall	  Document	  Authors:	  Ian	  Foster	  The	  University	  of	  Chicago	  and	  Argonne	  National	  Laboratory	  Argonne,	  IL	  	  	  60439	  foster@anl.gov	  Morris	  Riedel	  Jülich	  Supercomputing	  Centre	  Forschungszentrum	  Jülich	  GmbH	  
D-­‐52425	  Jülich	  Germany	  Felix	  Bachmann	  Carnegie	  Mellon	  University	  4500	  5th	  Avenue	  Pittsburgh,	  PA	  	  	  15213	  fb@sei.cmu.edu	  Andrew	  Grimshaw	  University	  of	  Virginia	  PO	  Box	  400740	  
Charlottesville	  VA	  	  22904	  grimshaw@virginia.edu	  David	  Lifka	  Cornell	  University	  512	  Frank	  H.	  T.	  Rhodes	  Hall	  Ithaca,	  NY	  	  	  14853	  lifka@cac.cornell.edu	  	  	  	  	   Version	   Date	   Changes	   Author	  First	  use	  case	  draft	   0.1	   3/21/2013	   Document	  created	   Foster,	  Grimshaw,	  Hossain,	   Lifka,	  Riedel,	  Tuecke	  Revised	  draft	   1.0	   9/28/13	   Clean	  up	  formatting;	  Separate	  from	  UCCAN	  8;	  prepare	  for	  archiving	  
Brown	  
	   	   	   	   	  
	   	   	   	   	  
	   	   	   	   	  	  	  
XSEDE	  Canonical	  Use	  Case	  7	   Page	  4	  	  
	  
B. Document Scope  This	  document	  is	  both	  a	  user-­‐facing	  document	  (publically	  accessible)	  and	  an	  internal	  working	  document	  intended	  to	  define	  user	  needs	  and	  use	  cases	  that	  fall	  within	  the	  overall	  activities	  of	  XSEDE.	  The	  definition	  of	  use	  cases	  is	  based	  on	  a	  template	  from	  Malan	  and	  Bredemeyer1.	  In	  general	  it	  is	  in	  keeping	  with	  the	  approaches	  and	  philosophy	  outlined	  in	  “Software	  architecture	  in	  practice.”2	  This	  document	  is	  one	  component	  of	  a	  process	  that	  generates	  at	  least	  the	  following	  documents,	  some	  of	  which	  are	  user-­‐facing,	  some	  are	  as	  of	  now	  intended	  to	  be	  internal	  working	  documents:	  
• This	  document	  -­‐	  A	  description	  of	  use	  cases	  [User	  facing]	  
• A	  set	  of	  level	  3	  decomposition	  documents,	  which	  include:	  
o Quality	  Attributes	  descriptions	  
o Connections	  diagram	  in	  UML	  The	  use	  cases	  are	  presented	  here	  using	  the	  following	  format,	  derived	  from	  the	  Malan	  and	  Bredemeyer	  white	  paper1	  as	  follows:	  
Use	  Case	   Use	  case	  identifier	  and	  reference	  number	  and	  modification	  history	  
Description	   Goal	  to	  be	  achieved	  by	  use	  case	  and	  sources	  for	  requirement	  
References	   References	  and	  citations	  relevant	  to	  use	  case	  
Actors	   List	  of	  actors	  involved	  in	  use	  case	  
Prerequisites	  
(Dependencies)	  
&	  Assumptions	  
Conditions	  that	  must	  be	  true	  for	  use	  case	  to	  be	  possible	  	  Conditions	  that	  must	  be	  true	  for	  use	  case	  to	  terminate	  successfully	  
Steps	   Interactions	  between	  actors	  and	  system	  that	  are	  necessary	  to	  achieve	  goal	  
Variations	  
(optional)	  
Any	  variations	  in	  the	  steps	  of	  a	  use	  case	  
Quality	  
Attributes	  
	  
Non-­functional	  
(optional)	  
List	  of	  non-­‐functional	  requirements	  that	  the	  use	  case	  must	  meet	  
Issues	   List	  of	  issues	  that	  remain	  to	  be	  resolved	  
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  Malan,	  R.,	  and	  D.	  Bredemeyer.	  2001.	  Functional	  requirements	  and	  use	  cases.	  www.bredemeyer.com/pdf_files/functreq.pdf	  2	  Bass,	  L.,	  P	  	  Paul	  Clements,	  and	  Rick	  Kazman	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Use	  Case	  UCCAN	  
7a.0	   Publish	  Resource	  Information	  
Description	   Publish	  resource	  information	  in	  a	  best	  effort	  asynchronous	  manner	  to	  the	  information	  system.	  
References	   Patrick	  Th.	  Eugster,	  Pascal	  A.	  Felber,	  Rachid	  Guerraoui,	  and	  Anne-­‐Marie	  Kermarrec.	  2003.	  The	  many	  faces	  of	  publish/subscribe.	  ACM	  Comput.	  Surv.	  35,	  2	  (June	  2003),	  114-­‐131.	  DOI=10.1145/857076.857078	  http://doi.acm.org/10.1145/857076.857078	  
Actors	   Publisher:	  publishes	  resource	  information	  Information	  System:	  receives	  published	  information	  and	  delivers	  it	  to	  services	  interested	  in	  receiving	  it	  
Prerequisites	  
(Dependencies)	  &	  
Assumptions	   The	  Publisher	  knows	  how	  to	  contact	  and	  communicate	  with	  the	  Information	  System.	  The	  Publisher	  is	  responsible	  for	  the	  quality	  of	  the	  published	  information	  (e.g.,	  it	  is	  accurate,	  it	  is	  up	  to	  date,	  it	  conforms	  to	  any	  specified	  schemas).	  The	  Information	  System	  only	  transports	  what	  the	  publisher	  has	  produced.	  [But	  see	  reference	  to	  optional	  validation	  rules	  in	  (3)	  below.]	  Publishers	  include	  appropriate	  timestamps	  and	  validity	  time	  (time	  to	  live)	  in	  the	  resource	  information	  they	  publish.	  The	  Publisher	  has	  authenticated	  to	  the	  Information	  System	  and	  been	  authorized.	  
Steps	   1. The	  Publisher	  obtains	  resource	  information	  that	  it	  needs	  to	  publish	  2. The	  Publisher	  sends	  resource	  information	  to	  the	  Information	  System,	  perhaps	  with	  additional	  metadata	  (e.g.,	  topic,	  queue)	  3. Optionally,	  the	  Information	  System	  acknowledges	  acceptance	  of	  the	  information	  (i.e.,	  Publisher	  can	  be	  assured	  of	  at	  least	  once	  delivery	  of	  resource	  information	  from	  the	  Publisher	  to	  the	  Information	  System)	  4. Optionally,	  the	  Information	  System	  may	  be	  configured	  to	  buffer	  information	  to	  satisfy	  information	  type	  and	  publisher/subscriber	  specific	  requirements.	  5. If	  the	  Publisher	  has	  additional	  resource	  information	  to	  publish,	  the	  process	  will	  return	  to	  step	  2.	  
Variations	  
(optional)	   	  
Quality	  Attributes	   When	  the	  information	  system	  is	  providing	  acknowledgements	  to	  the	  Publisher,	  the	  amount	  of	  time	  it	  takes	  to	  publish	  information	  and	  receive	  acknowledgement	  is	  less	  than	  1	  second.	  This	  does	  not	  include	  the	  time	  to	  propagate	  the	  information	  to	  subscribers.	  The	  rate	  at	  which	  a	  single	  Publisher	  can	  publish	  information	  must	  be:	  at	  least	  2	  messages	  per	  second	  [source:	  A&D]	  The	  aggregate	  rate	  at	  which	  all	  Publishers	  can	  publish	  information.	  150	  messages/sec	  and	  3	  MB/sec	  [source:	  GLUE2	  and	  Inca	  running	  on	  XSEDE	  and	  OSG]	  Messages	  are	  accepted	  by	  the	  Information	  System	  99.9%	  of	  the	  time	  [source:	  A&D]	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Once	  information	  has	  successfully	  been	  accepted	  by	  the	  system,	  it	  will	  be	  available	  for	  retrieval	  in	  the	  system	  unless	  it	  is	  explicitly	  deleted	  for	  one	  year	  99%	  of	  the	  time.	  [source:	  A&D]	  
Non-­functional	  
(optional)	   	  
Issues	   	  
 
Use	  Case	  UCCAN	  
7b.0	   Subscribe	  for	  Resource	  Information	  
Description	   Subscribe	  for	  resource	  information	  from	  the	  information	  system,	  with	  asynchronous,	  best-­‐effort	  delivery.	  
References	   Patrick	  Th.	  Eugster,	  Pascal	  A.	  Felber,	  Rachid	  Guerraoui,	  and	  Anne-­‐Marie	  Kermarrec.	  2003.	  The	  many	  faces	  of	  publish/subscribe.	  ACM	  Comput.	  Surv.	  35,	  2	  (June	  2003),	  114-­‐131.	  DOI=10.1145/857076.857078	  http://doi.acm.org/10.1145/857076.857078	  
Actors	   Subscriber:	  registers	  interest	  in	  resource	  information	  with	  the	  information	  System	  in	  order	  to	  receive	  information	  Information	  System:	  allows	  Subscribers	  to	  register	  interest	  in	  resource	  information,	  receives	  published	  resource	  information,	  delivers	  information	  to	  Subscribers	  
Prerequisites	  
(Dependencies)	  &	  
Assumptions	   The	  Subscriber	  knows	  how	  to	  contact	  and	  communicate	  with	  the	  Information	  System.	  The	  Subscriber	  has	  (optionally)	  authenticated	  with	  the	  Information	  System	  and	  is	  authorized.	  Subscribers	  must	  not	  rely	  on	  receiving	  information	  published	  to	  the	  Information	  System	  prior	  to	  their	  subscriptions.	  
Steps	   1. The	  Subscriber	  registers	  interest	  in	  resource	  information	  with	  the	  Information	  System,	  perhaps	  with	  the	  method	  of	  delivery	  of	  that	  information	  (e.g.,	  push	  or	  pull)	  2. At	  some	  later	  time,	  the	  Information	  System	  has	  resource	  information	  of	  interest	  to	  the	  Subscriber	  3. The	  Information	  System	  delivers	  this	  information	  to	  the	  Subscriber	  (i.e.,	  push),	  or	  optionally	  buffers	  the	  information	  for	  later	  delivery	  4. The	  Information	  System	  returns	  to	  step	  2.	  5. If	  the	  delivery	  method	  requires	  that	  the	  Subscriber	  initiate	  delivery	  (i.e.,	  pull).	  the	  Subscriber	  does	  so	  at	  any	  time	  and	  the	  Information	  System	  delivers	  the	  buffered	  information.	  6. The	  Subscriber	  unregisters	  interest	  
Variations	  
(optional)	   	  
Quality	  Attributes	   The	  rate	  at	  which	  a	  single	  Subscriber	  can	  receive	  information	  must	  be:	  at	  least	  10	  messages	  per	  second	  [source:	  A&D]	  The	  aggregate	  rate	  at	  which	  all	  Subscribers	  can	  Receive	  information.	  	  150	  messages/sec	  and	  3	  MB/sec	  [GLUE2	  and	  Inca	  running	  on	  XSEDE	  and	  OSG]	  (duplicates	  one	  in	  7.a)	  Subscribers	  can	  contact	  the	  Information	  System	  99.9%	  of	  the	  time	  [source:	  A&D]	  Messages	  are	  delivered	  to	  active	  subscribers,	  and	  without	  modification,	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99.9%	  of	  the	  time	  [source:	  A&D]	  The	  amount	  of	  time	  from	  receipt	  of	  resource	  information	  by	  the	  Information	  System	  to	  receipt	  of	  that	  resource	  information	  by	  active	  Subscribers	  is	  less	  than	  1	  second.	  [source:	  A&D]	  
Non-­functional	  
(optional)	   	  
Issues	   	  
 
 	  	  	  	  
